Modulating the pKa of a tyrosine in KlenTaq DNA polymerase that is crucial for abasic site bypass by in vivo incorporation of a non-canonical amino acid.
It is estimated that about 10,000 abasic sites are formed per day per cell. Abasic sites impose a significant challenge for bypass synthesis by DNA polymerases. Recently, a tyrosine in KlenTaq DNA polymerase has been highlighted as being crucial for nucleotide selection opposite abasic sites. Structural data indicated a hydrogen bond between the tyrosine's hydroxy group and the N3 of an incoming ddATP opposite the abasic site. In order to further investigate abasic site bypass, we incorporated the unnatural amino acid 2,3,5-trifluorotyrosine at the position of the crucial tyrosine of KlenTaq DNA polymerase. Fluorine substitution at the tyrosine decreased the pka value of the tyrosine's hydroxy group and allowed its protonation state to be modulated. Single-nucleotide-incorporation experiments revealed reduced activity for the KlenTaq mutant compared to the wild-type when bypassing an abasic site analogue. The finding stresses the involvement of this tyrosine and its hydrogen bonding in abasic site bypass.